productivity. A well-grown agar slant of F262-B54 was inoculated into vegetative medium containing I % glucose, 0.5 % yeast extract and I % polypeptone. The pH of the medium was adjusted to 7.2 before sterilization. The seed culture was incubated at 28°C for 24 hours on a rotary shaker (250 rpm), and 5-ml portions of the growth were transferred to 500-m1 Erlenmeyer flasks containing 100 ml of fermentation medium composed of 3 % glycerol, 0.5 % soybean meal, 1 % fish meal, 0.1 % (NH4),SO4i 0.3 % NaCl and 0.6 % CaCO3. Antibiotic production reached a maximum after 4-6 days shaking at 28°C. The antibiotic activity in the fermentation broth was determined by a paper disc -agar diffusion method using Bacillus subtilis PCI 219 as the test organism.
Fermentation studies were also performed in 20-liter jar fermentors containing 10 liters of medium which consisted of 4.5 % glycerol, 0.8 % soybean meal, 1.5 % fish meal, 0.1 % (NH4)2SO4, 0.3 % NaCI and 0.6 % CaCO3. Fermentation temperature was adjusted to 28°C for the first 20 hours and to 32°C thereafter. A peak antibiotic potency of 150 200 mcg/ml was obtained after 90 95 hours' fermentation.
Isolation and Purification
The harvested broth was adjusted to pH 6.5 with an addition of oxalic acid, stirred for 30 minutes and then filtered with filter aid. The antibiotic activity in the filtrate was adsorbed on a column of 
Physico-chemical Properties
Glysperins A, B and C were obtained as white amorphous carbonates after the above-described extraction and purification procedure. Two TLC solvent systems, S-102 and S-114, were suitable for differentiating glysperin B from glysperins A and C ( Table 2 ). The latter two components were sepa- around 3400 and 1040 cm-1. The NMR spectrum of glysperin A hydrochloride (Fig. 2) is similar to that of glysperins B and C. It includes signals for two methyl groups, four aromatic protons and several protons in the anomeric region. The CMR spectrum of glysperin A (Fig. 3) indicated the presence of a total of 44 carbons. Table 4 along with that of kanamycin A which was tested comparatively as a reference compound. The glysperin antibiotics were active against Grampositive, Gram-negative and acid-fast bacteria. The intrinsic activity of glysperin A was generally 2-4 fold greater than that of glysperins B and C but was about one-half that of kanamycin A when tested in MUELLER-HINTON agar medium.
The MIC of glysperin A was also determined by a two-fold tube-dilution method using two kinds of liquid media, MUELLER-HINTON broth (Difco) and nutrient broth (Difco). The inoculum size was adjusted to 104_ 10° CFU of each test organism per ml of the liquid medium (pH 7.0). The results are shown in Table 5 compared with kanamycin A. The in vitro activity of glysperin A determined in liquid media, especially in nutrient broth, was significantly higher than that measured in MUELLER-HINTON agar medium. In contrast to the activity ratio obtained by the agar-dilution method, glysperin A was more active against most Gram-negative bacteria in the tube dilution method than kanamycin A.
Various types of aminoglycoside-resistant organisms which have been shown to produce aminoglycoside-modifying enzymes were examined in MUELLER-HINTON agar for their sensitivity toward Jay- Table 4 Table 7 . Glysperin A showed a relatively small range of Table 5 . Antibacterial activity of glysperin A (Broth dilution method). Table 6 . Activity of glysperin A against aminoglycoside-resistant organisms (MUELLER-HINTON agar). MICs for varied species of bacterial isolates, except for strains of P. acruginosa and S. marcescens which were generally resistant to the antibiotic.
Strains of S. marcescens are known to produce spermidine oxidase°' which cleaves spermidine into 1,3-diaminopropane and r-aminobutyraldehyde (then to J'-pyrroline).
As reported in a companion papery, glysperins A, B and C have a spermidine or a spermidine-like polyamine moiety in the terminal side-chain of their molecular structure, and hence it was suspected that there could be a correlation between the production of spermidine oxidase and the resistance to glysperin in strains of S. inarcescens. Among 20 cultures of S. marcescens examined for spermidine oxidase and its relationship to antibiotic resistance, 15 resistant strains (MIC of glysperin A: >50 mcg/ml) were found to be high producers of the enzyme.
The in vivo efficacy of glysperin A was assessed by experimental systemic infections in mice. The pathogenic bacteria used in the in vivo tests were S. aureus Smith, E. coli Juhl, K. pneunioniae A9977, P. nsirabilis A9554 and P. vulgaris A9436. Mice were challenged intraperitoneally with a ca. 100 LD50 dose of the pathogens in a 5 °o Suspension of hog gastric mucin (American Laboratories, Omaha). The results are compared in Table 8 
